Introduction
Rubberwood (Hevea brasiliensis) is the most important raw material for the furniture manufacturing industry throughout South East Asia (Ratnasingam 2004) . Although the material is easy to machine, it is highly susceptible to processing defects, often as high as 65%, due to the high incidence of fuzziness (Hong and Sim 1994, Ratnasingam et al. 1997) . Although cross-belt sanding is widely applied for high stock removals, its potential for the reduction of surface fuzziness has not been investigated (Ratnasingam 2004) . Therefore, the objective of this study was to evaluate the potential of cross-belt sanding technology for minimizing the occurrence of fuzziness on the surface of rubberwood. 
Materials and methods
Solid rubberwood machine-planed planks of 30 mm × 150 mm × 1500 mm in size and a moisture content of 12 ± 2% were used. The planks showed fuzziness, but were clear of other types of defects. The sanding experiments were carried out using three-head TIMESAVER MH-4 cross-belted wide-belt sander. The process variables were maintained at industrial operating levels (Ratnasingam et al. 2004 ) with three combinations of sanding grit sequences (Table 1) . Each experiment was replicated with 50 planks. The abrasive belt had aluminum oxide mineral grains on a J-cloth backing with resin/resin adhesive coatings. The resultant surface roughness measured as maximum roughness index (R max ) was done using the stylus method (Hiziroglu 1996) .
Results and discussion
The results from the study are presented in two parts.
Effect of fuzziness on surface roughness
The average surface roughness of machine-planed rubberwood free of fuzziness was 187 µm, while surfaces with fuzziness recorded an average surface roughness of 245 µm. This study shows that fuzziness increases the surface roughness by almost 25%, which is in accordance to earlier findings (Ratnasingam et al. 1999 , Hernandez et al. 2001 ).
Reducing the fuzziness on wood surface
Based on the experiments carried out, the grit sequence of 120-150-180 produced the best surface quality. The use of sanding grit size 120 on the cross-belt head clearly reduced the incidence of fuzziness on the surface, while grits 100 and 150 did not perform equally well. The fact that the average size of the fibers in rubberwood is in the range of 120 µm may possibly explain the success of the sanding grit size 120 in reducing fuzziness through a more effective abrasive sanding process (Ratnasingam 2004) . Microscopic examination of the abraded surface reveal that the sanding grit 120 abrades more effectively due to its better sanding grit geometry and distribution affecting the stock removal rate (Ratnasingam et al. 2004 ).
Industrial implications
Cross-belt sanding technology can significantly reduce fuzziness in rubberwood, and reduces the process economics of the ensuing coating application (Table 1) . Therefore, in high-volume rubberwood furniture production, the application of cross-belt sanding technology offers an economically viable solution to improve productivity.
